The conformation of the extracellular binding domain of Death Receptor 5 in the presence and absence of the activating ligand TRAIL: a molecular dynamics study.
The Death Receptor 5 (DR5), a member of tumor necrosis factor receptor (TNFR) superfamily of receptors, triggers apoptosis (programmed cell death) when stimulated by its tridentate ligand TRAIL. Until recently it was generally assumed that the activation of DR5 resulted from the recruitment of three independent receptor units, leading to the trimerization of intracellular domains. However, there is mounting evidence to suggest that, in the absence of ligand, such cytokine receptors primarily reside as preformed complexes. In this work, molecular dynamics simulations of the TRAIL-DR5 complex, the unbound receptor trimer and individual receptor monomers are compared to gain insight in the mechanism of activation. The results suggest that, in the absence of TRAIL, DR5 has a strong propensity to self-associate and that this is primarily mediated through interactions of the membrane proximal domains. The association of the free receptors leads to a loss of the threefold symmetry found within the receptor-ligand complex. The simulations suggest that the primary role of TRAIL is to induce threefold-symmetry within the DR5 complex and to constrain the receptor to a specific conformation. The implications of this in terms of the mechanism by which the receptor switches from an inactive to an active state are discussed.